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(54) LOW TEMP. MELTING OBJECT RECOVERING APPARATUS 

(57)Abstract: 

PURPOSE: To provide a low temp, melting object recovering 
apparatus capable of recovering Pb or other metals, etc., 
from a printed circuit board efficiently, without giving 
influence on the health of workers. 
CONSTITUTION: A printed circuit board is thrown in a 
heat-insulated box 110 from a rotary conveyer 120 and 
gradually heated with preheated air P in a preheating zone 
130. Since an inert gas is circulated in the box 110, the 
circuit board never fires due to this heating. Then, in a 
separating-heating zone 140, hot jet J at about 400-800°C 
is applied to the circuit board at a pressure of 1-3[kg/cm2] 
to melt and scatter metals such as solder wherein the hot 
jet J is incident obliquely to the board to result in efficient 
separation of the solder. The metal scattered from the 
board is recovered from a separating discharge hole 113. 
The remaining board is cooled enough by a cold air 0 in a 
cooling zone and discharged from a discharge hole 112. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The case which has printed circuit board carrying-in opening, a printed circuit board 
exhaust port, an inert gas inlet, an inert gas exhaust port, and a melt exhaust port, It is prepared 
between said printed circuit board carrying-in openings and said printed circuit board exhaust ports. 
The conveyance way in which the 1st flat part connected to said printed circuit board carrying-in 
opening, the downward ramp to which the lower limit is located in said melt exhaust port, and the 
2nd flat part connected to said printed circuit board exhaust port were prepared continuously, The 
conveyance means which is made to convey the printed circuit board which adhered to the low- 
temperature melt carried in from said printed circuit board carrying-in opening along said 
conveyance way, and is led to said printed circuit board exhaust port, A preheating means for it to 
be prepared near said 1st flat part, to inject the gas of predetermined temperature by the 
predetermined pressure, and to heat said printed circuit board beforehand, The low-temperature 
melt recovery system which has a hot jet means to make the low-temperature melt which was 
prepared near said downward ramp, injected elevated-temperature gas by the predetermined 
pressure, and adhered to said printed circuit board fuse and remove. 

[Claim 2] The low-temperature melt recovery system according to claim 1 which has further the 
cooling means which is established near said 2nd flat part and lowers said printed circuit board to 
predetermined temperature. 

[Claim 3] Said hot jet means is a low-temperature melt recovery system according to claim 1 or 2 
which injects 250 degrees C - about 1000 degrees C gas. 

[Claim 4] claims 1-3 to which said hot jet means injects the gas of the pressure more than 3 
[Kg/cm2] extent — either — the low-temperature melt recovery system of a publication. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the low-temperature melt recovery system of the 
lead used for the pewter of a printed circuit board etc. which can collect appropriately the matter 
fused by whenever [ low-temperature ]. 
[0002] 

[Description of the Prior Art] In recent years, the environmental pollution by the metal poses a 
problem globally. By the way, in Japan, trash, such as current and home electronics, is crushed and 
is processed as the so-called shredder dust. And heavy metal is used for the pewter etc. at printed 
circuit boards, such as such home electronics. Therefore, if a safer approach is taken to problems, 
such as said environmental pollution, before reclaiming land from and disposing of such a printed 
circuit board, it is desirable [ a printed circuit board ] to separate and remove these metals. 
[0003] The following approaches are considered as an approach of carrying out separation removal 
of the metals, such as the pewter. First, by heating shredder dust, metals, such as a pewter, are 
fused and how to carry out separation removal is considered. Moreover, it heats, before crushing to 
shredder dust, and metals, such as a pewter, are fused and how to carry out separation removal is 
also considered. Furthermore, the fundamental approach of carrying out separation removal of the 
metals, such as a pewter of a BURINTO substrate, directly by the help is also considered out of 
trash, such as these home electronics. 
[0004] 

[Problem(s) to be Solved by the Invention] However, also in which approach, there was a problem 
that separation removal ****** could not do metals, such as a pewter, appropriately. For example, 
in the approach that shredder dust is heated, since metals, such as a fused pewter, melted gradually 
and there is not only danger of explosion with heating of dust, but they permeated into shredder 
dust, separation removal took time amount and, moreover, separation removal effectiveness was 
bad. Moreover, also in the approach of heating, before crushing to shredder dust, since metals, such 
as a pewter fused similarly, were spread in trash, such as home electronics, separation removal took 
time amount and separation removal effectiveness was also bad. Furthermore, in the approach a 
help removes a metal directly, there was a danger the effectiveness of separation removal is not 
only bad, but that would affect an operator's health. 

[0005] Therefore, from the inside of trash, such as home electronics, appropriately [ metals /, such 
as a pewter, ], the purpose of this invention is a short time, is high recovery, and it is to offer a 
recoverable low-temperature melt recovery system, without affecting an operator's health. 
[0006] 

[Means for Solving the Problem] In order to solve said technical problem, hot gas is injected by the 
high-pressure force on a printed circuit board, metals, such as a pewter, are fused and blown away, 
and it was made to dissociate. Furthermore, as said gas was injected to the printed circuit board by 
which sequential conveyance is carried out, it enabled it to perform processing of said separation 
continuously to two or more printed circuit boards. 

[0007] Therefore, the low-temperature melt recovery system of this invention The case which has 
printed circuit board carrying-in opening, a printed circuit board exhaust port, an inert gas inlet, an 
inert gas exhaust port, and a melt exhaust port, It is prepared between said printed circuit board 
carrying-in openings and said printed circuit board exhaust ports. The conveyance way in which the 
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1st flat part connected to said printed circuit board carrying-in opening, the downward ramp to 
which the lower limit is located in said melt exhaust port, and the 2nd flat part connected to said 
printed circuit board exhaust port were prepared continuously, The conveyance means which is 
made to convey the printed circuit board which adhered to the low-temperature melt carried in from 
said printed circuit board carrying-in opening along said conveyance way, and is led to said printed 
circuit board exhaust port, A preheating means for it to be prepared near said 1st flat part, to inject 
the gas of predetermined temperature by the predetermined pressure, and to heat said printed 
circuit board beforehand, It is prepared near said downward ramp, elevated-temperature gas is 
injected by the predetermined pressure, and it has a hot jet means to make the low-temperature 
melt adhering to said printed circuit board fuse and remove. 

[0008] Suitably, the lowH:emperature melt recovery system of this invention is prepared near said 
2nd flat part, and has further the cooling means which lowers said printed circuit board to 
predetermined temperature. 

[0009] Specifically, said hot jet means injects 250 degrees C - about 1000 degrees C gas. 
[0010] Moreover, specifically, said hot jet means injects the gas of the pressure more than 3 
[Kg/cm2] extent. 
[0011] 

[Function] According to the low-temperature melt recovery system of this invention, the printed 
circuit board which adhered to low-temperature melt carries out sequential migration of the 
conveyance on the street with a conveyance means. In that case, said printed circuit board has gas 
of predetermined temperature injected in a preheating means, it is heated gradually, and the metal 
to which it injected and adhered hot gas by the high-pressure force is fused, blown away and 
removed in a hot jet means. These processings are introduced from an inert gas inlet, and are 
performed in the inert gas discharged from an inert gas exhaust port. Moreover, the removed low- 
temperature melt is discharged from a melt exhaust port. 
[0012] 

[Example] One example of the low-temperature melt recovery system of this invention is explained 
with reference to drawing 1 and drawing 2 . This example is a metal separation recovery system for 
collecting low-temperature molten metal, such as a pewter, from a printed circuit board. Drawin g 1 
is drawing showing the configuration centering on the printed circuit board processor of the low- 
temperature molten-metal recovery system of this example. Dra_win^^^^^ is drawing showing the 
configuration centering on the control system of the low-temperature molten-metal recovery 
system of this example. 

[0013] First, the configuration of the low-temperature molten-metal recovery system 100 of this 
example is explained. The low-temperature molten-metal recovery system 100 of this example is 
the configuration that the control/control unit which controls the printed circuit board processor 
centering on the configuration section in the heat insulation case 110, the gas-control system 
prepared in the exterior of the heat insulation case 110, these each part, and the whole equipment 
were prepared into the equipment case 101. Hereafter, the configuration of each part is explained. 
First, a printed circuit board processor is the configuration of having the preheating section 130, the 
separation heating unit 140, and the cooling section 150 in the heat insulation case 110. And the 
rotation conveyor 120 is formed so that a printed circuit board may pass through between those 
each part in order. 

[0014] The heat insulation case 110 is a case which has a heat insulation function for preventing the 
heat transfer to the exterior by hot processing of the configuration section at the same time said 
configuration section is prepared in the interior. Inert gas circulates in this heat insulation case 110. 
Five openings, the substrate carrying-in opening 111, the substrate exhaust port 112, the separation 
exhaust port 113, the inert gas inlet 114, and gas exhaust 115, are prepared in this heat insulation 
case 110. 

[0015] The substrate carrying-in opening 1 1 1 is formed in the upper part of the side face of the 



file://D:\GetIPDL_Docs\JPOEn\JP-A-H08-27446 1 .html 



9/5/2006 



JP-A-H08-274461 



Page 5 of 10 



heat insulation case 110, and the rotation conveyor 120 is the form inserted in this substrate 
carrying-in opening 111, and is formed toward the interior of a case. The air seal 1 16 is formed, and 
gets down to the substrate carrying-in opening 111, and the exterior and the interior of the heat 
insulation case 110 are intercepted. The substrate exhaust port 112 is formed in the lower part of 
the side face which counters the substrate carrying-in opening 111 of the heat insulation case 110, 
and the rotation conveyor 120 is formed toward the case exterior in the form inserted in this 
substrate exhaust port 1 12. The air seal 1 17 is formed, and gets down to the substrate exhaust port 
112, and the exterior and the interior of the heat insulation case 110 are intercepted. 
[0016] The separation exhaust port 1 13 is opening for discharging the metal separated by the 
separation heating unit 140 in the heat insulation case 110 out of the heat insulation case 110. The 
inert gas inlet 1 14 and gas exhaust 1 15 are the gas inlets and exhaust ports for passing inert gas in 
the heat insulation case 110, as mentioned above, and the inert gas inlet 114 is connected to the 
gas regulator 160 besides the heat insulation case 110. 

[0017] About the printed circuit board, the rotation conveyor 120 is a transport device for passing 
the heat insulation case 110 interior of the low-temperature molten-metal recovery system 100, 
and has become a rotation round method. Moreover, the rotation conveyor 120 is beginning to melt 
[ come ] into the lower part of the low-temperature molten-metal recovery system 100 as it is, 
when the components which are in the mesh condition, for example, are mounted in the printed 
circuit board fuse and it becomes liquefied. Furthermore, the break is made by the shape of a basket 
and a printed circuit board is henceforth conveyed automatically by the rotation conveyor 1 20 only 
by putting on this basket part. 

[0018] From the exterior of the heat insulation case 110, the rotation conveyor 120 was horizontally 
extended inside by the substrate carrying-in opening 111 prepared in the upper part of the heat 
insulation case 110, was extended by slanting down one at an angle of predetermined in the 
separation heating unit 140 of the heat insulation case 110 interior from it, returned from the 
exterior of the heat insulation case 110 horizontally again, and has extended from the substrate 
exhaust port 112 of the heat insulation case 110 to the heat insulation case 110 exterior. Moreover, 
the rotation conveyor 120 is driven by rotation of a motor 121. The motor 121 has the rotation 
sensor which is not illustrated and, as for the rotation conveyor 120, the rate is controlled by the 
roll control section 183 of a controller 180 based on the detection result of said rotation sensor. 
[0019] The preheating section 130 is a means to heat the supplied printed circuit board beforehand, 
in order to prevent the destruction beyond the need for the mounting components on a printed 
circuit board. The preheating section 130 is constituted near [ substrate carrying-in opening 111 ] 
the rotation conveyor 120, and injects preheating air P from the upper and lower sides to the 
rotation conveyor 120 by the preheating air injector 131. The heater 132 is formed in the preheating 
air injector 131, and a heat gradient is given within the preheating section 130 with the calorific 
value of this heater 132, and the rate of the rotation conveyor 120. In addition, the temperature 
sensor 133 is formed in the rotation conveyor 120 neighborhood, and the temperature of a heater 
132 is controlled by the temperature control section 181 of a controller 180 based on the detection 
result of this temperature sensor 1 33. Moreover, the preheating section 1 30 is covered with the 
heat insulator 134. 

[0020] The separation heating unit 140 is a means to inject the hot jet J to a printed circuit board, 
to fuse and blow away the pewter of a printed circuit board, and to dissociate. The separation 
heating unit 140 follows the preheating section 130, is prepared in said skew part of the rotation 
conveyor 120, and injects the hot jet J from across to a printed circuit board by the hot jet injector 
141. Thereby, metals, such as a pewter currently used for the details of a printed circuit board, are 
effectively separable. 

[0021] A heater 142 is formed in the hot jet injector 141, the temperature sensor 143 is 
respectively formed in the rotation conveyor 120 neighborhood, and the temperature of a heater 142 
is controlled by the temperature control section 181 of a controller 180 based on the detection 
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result of this temperature sensor 143. Specifically, a heater 142 is controlled so that the 
temperature of a printed circuit board turns into temperature near [ more than the melting point of 
an eutectic pewter etc. ] the melting point. In addition, the temperature of the hot jet J can be 
raised to a maximum of about 1000 degrees C. 

[0022] Moreover, in the separation heating unit 140, since the components blown away by the 
bottom stagnate, the temperature of the separation exhaust port 113 neighborhood is also managed. 
That is, the temperature sensor 146 and the heater 147 are formed in the separation exhaust port 
113 neighborhood, and the heater 147 is controlled based on the temperature detected with the 
temperature sensor 146. Moreover, automatic control also of the pressure of the hot jet J injected 
by the hot jet injector 141 is carried out to a predetermined value. In this example, although it is 1-5 
[Kg/cm2], it is desirable that it is more than 3 [Kg/cm2] suitably. Moreover, the separation heating 
unit 140 is covered with a heat insulator 144, and it is made for temperature not to be mutually 
influenced with the temperature diaphragm 145 between the preheating sections 130. 
[0023] The cooling section 150 is a means to cool the printed circuit board made into the elevated 
temperature in the separation heating unit 140 to room temperature extent, in order handling 
[ excretions, such as a printed circuit board, / insurance ] easily. The cooling section 150 is 
constituted near [ substrate exhaust port 112 ] the rotation conveyor 120, and injects cooling air C 
from the upper and lower sides to the rotation conveyor 120 by the cooling air injector 151. 
[0024] As a gas-control system prepared in the exterior of a printed circuit board processor, it has 
the gas regulator 161, a gas sensor 162, the gas combustor 163, and the dilution ejector 164. The 
gas regulator 161 supplies inert gas in the heat insulation case 110, in order to prevent generating 
combustible gas, and burning or exploding by heating electronic parts. In this example, nitrogen gas 
flows in the heat insulation case 1 10 from the inert gas inlet 114. Moreover, the gas pressure sensor 
which is not illustrated is formed in the heat insulation case 110, and based on this sensor output, it 
is controlled by the gas-control section 182 of a controller 180 so that the gas pressure in the heat 
insulation case 110 turns into positive pressure. In this example, it is controlled so that the gas 
pressure in the heat insulation case 110 turns into 1.1 to 1.5 atmospheric pressure. 
[0025] Moreover, the gas sensor 162, the gas combustor 163, and the dilution ejector 164 are 
formed so that it may act to the gas discharged from the gas exhaust 115 of the heat insulation 
case 110. A gas sensor 162 detects the concentration of combustible gas in said discharged gas. 
And when the concentration of combustible gas is beyond a predetermined value, it is made to burn 
once with the gas combustor 163. Moreover, when the concentration of combustible gas is below a 
predetermined value, it dilutes using external air with the dilution ejector 164, and the gas which 
burned once with the gas combustor 163 is discharged so that it may finally become low 
concentration further. In the low-temperature molten-metal recovery system 100 of this example, it 
is diluted and discharged so that concentration may become 3% or less in an exhaust gas. In 
addition, these gas sensors 162, the gas combustor 163, and the dilution ejector 164 are controlled 
in the gas-control section 182 of a controller 180. 

[0026] The control/control unit which controls whole each part and the equipment of the low- 
temperature molten-metal recovery system 100 of such a configuration are controllers 180. A 
controller 180 has the temperature control section 181, the gas-control section 182, the roll control 
section 183, and operation display / security control section 184. The temperature control section 
181 controls the temperature of the preheating air P of the preheating section 130 of a printed 
circuit board processor, the temperature of the hot jet J of the separation heating unit 140, and the 
temperature of the separation exhaust port 113 neighborhood, as mentioned above. 
[0027] The gas-control section 182 controls the gas-control system 161, i.e., a gas regulator, a gas 
sensor 162, the gas combustor 163, the dilution ejector 164, etc., and controls the inflow of the inert 
gas to the heat insulation case 110, and discharge of the gas after processing. The roll control 
section 183 controls the bearer rate of the rotation conveyor 120 for conveying a printed circuit 
board. In the printed circuit board processor mentioned above, when the hot jet J of the same 
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temperature is injected by the printed circuit board, the heating condition of a printed circuit board 
is determined by the rate of this rotation conveyor 120. Therefore, the rate of the rotation conveyor 
120 is controlled according to this heating condition, the heat capacity of a substrate, the number of 
the substrates thrown in instantaneous, etc. 

[0028] Operation display / security control section 184 performs the display for making easy 
control/display for other overall control and safe employment, and actuation etc. The display of 
flight readiness, the display of an advance process, and the display of a idle state are performed, or, 
specifically, in addition to this, auxiliary information, for example, a conveyor rate, a gas-control 
condition, a combustible-gas combustion condition, temperature, etc. are displayed. Moreover, a 
notice the case where the heat insulation case 110 becomes an elevated temperature unusually, 
when the low-temperature molten-metal recovery system 100 carries out an emergency-trip halt, a 
status display, etc. are performed. A display panel 1 90 is a display means for displaying such 
information. 

[0029] Next, actuation of the low-temperature molten-metal recovery system 100 of this example is 
explained. First, the printed circuit board which performs separation removal of metals, such as a 
pewter, is put on the rotation conveyor 120. The rotation conveyor 120 is 10-100 [cm/min]. It is 
control **** at a rate. It is supplied in the heat insulation case 1 10 from the substrate carrying-in 
opening 111, preheating air P is first injected in the preheating section 130, and the printed circuit 
board put on the rotation conveyor 120 is heated gradually. Since inert gas circulates through the 
inside of the heat insulation case 110, a printed circuit board does not ignite with this heating. 
[0030] If the preheating section 130 is passed, the rotation conveyor 120 will be in a skew condition, 
and separation removal of a pewter will be performed by the separation heating unit 140. That is, the 
about 400-800-degree C hot jet J is injected by the pressure of 1-5 [Kg/cm2], and low- 
temperature molten metal, such as a pewter, is melted and blown away by the printed circuit board. 
Since the substrate is slanting at this time, fall of the pewter which the hot jet J will be injected 
from across to the hole of a substrate, and could perform separation of components and a pewter 
effectively, and liquefied is also promoted relatively. The metals blown away from the substrate are 
discharged and collected outside from the separation exhaust port 113. It is conveyed by rotation 
conveyor 120 which became level again, and is enough cooled to room temperature extent in the 
cooling section 150, and the printed circuit board which remained is discharged outside from the 
substrate exhaust port 1 1 2. 

[0031] At the end, a configuration which was mentioned above describes the result of having 
conducted the experiment which collects pewters from a printed circuit board. With the low- 
temperature molten-metal recovery system 100 of this example, in the nitrogen air-current 
circulation ambient atmosphere, the printed circuit board was heated to the temperature of 400 
degrees C with the hot jet J of the pressure of one [Kg/cm2], and separation of a pewter was tried. 
Consequently, separation recovery of the lead which is the principal component of the pewter used 
for the substrate was able to be carried out about 90% or more. 

[0032] Thus, according to the low-temperature molten-metal recovery system 100 of this example, 
metals, such as a pewter, can be automatically separated and removed only by putting a printed 
circuit board on the rotation conveyor 120. This rate to separate is very high and, moreover, this 
processing can be given to a sequential continuation target. Moreover, processing to this printed 
circuit board is completely performed within the heat insulation case 110, and it is further processed 
appropriately also to the gas discharged. Therefore, it could be efficient, metals, such as a pewter, 
could be separated continuously, and the low-temperature molten-metal recovery system which 
does not affect the body has been offered further. 

[0033] in addition, restrict the low-temperature melt recovery system of this invention to this 
example — it is not ** and various alterations are possible. For example, the configuration of the 
conveyance way of a printed circuit board, the sense of the hot jet J injected may be made into the 
suitable configuration of arbitration, and the sense. When aimed at the special printed circuit board 
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especially used for specific home electronics, you may make it inject the hot jet J from the special 
sense by the special conveyance approach. Moreover, whenever [ temperature / of the hot jet J / 
and stoving temperature / of a substrate ] etc. may be changed into arbitration according to a class, 
mounting conditions, etc. of the metal which it is going to collect. Moreover, as inert gas, although 
nitrogen is generally used in many cases, it is not restricted to this but the inert gas of arbitration 
may be used. Furthermore, the matter which carries out separation removal is not restricted to 
metals, such as a pewter which uses lead as a principal component, but can carry out separation 
removal of the matter of arbitration fused at equivalent temperature. 
[0034] 

[Effect of the Invention] If the low-temperature melt recovery system of this invention is used, 
separation removal of the metals, such as lead, can be carried out more appropriately than the 
inside of trash, such as home electronics. That is, it is high recovery, and metals, such as lead, can 
be collected further in a short time, without affecting an operator's health. Consequently, trash, 
such as home electronics, can be reclaimed land from and disposed of in the safe condition, and the 
environmental pollution by the elution of metals, such as lead of such trash, can be prevented. 
Moreover, since trash can be obtained in the condition safe such, the recycling to construction 
material etc. is also attained, for example by making it crush, compress and solidify. Furthermore, 
since separation recovery of the metals, such as lead, is carried out, these metals are also 
recyclable. 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram centering on the printed circuit board processor in the low- 
temperature molten-metal recovery system of one example of this invention. 
[Drawing 2] It is a block diagram centering on the control system in the low-temperature molten- 
metal recovery system of one example of this invention. 
[Description of Notations] 

1 00 — Low-temperature molten-metal recovery system 

101 — Equipment case 

110 — Heat insulation case 

111 — Substrate carrying-in opening 112 — Substrate exhaust port 
113 — Separation exhaust port 114 — Inert gas inlet 

115 — Gas exhaust 116 — Air seal 
117 — Air seal 

1 20 — Rotation conveyor 

121 — Motor 
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130 — 


Preheating section 


131 — 


Preheating air injector 1 32 — Heater 


133 — 


Temperature sensor 134 — Heat insulator 


140 — 


Separation heating unit 


141 — 


Hot jet injector 142 — Heater 


143 — 


Temperature sensor 144 — Heat insulator 


145 — 


Temperature diaphragm 146 — Temperature sensor 


147 — 


Heater 


150 — 


Cooling section 


151 — 


Cooling air injector 


161 — 


Gas regulator 


162 — 


Gas sensor 


163 — 


Gas combustor 


164 — 


Dilution ejector 


180 — 


Controller 


181 — 


Temperature control section 1 82 — Gas-control section 


193 — 


Roll control section 184 — Operation display / security control section 


190 — 


Display panel 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2j 
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